SUMMARY A 25-year-old white female had idiopathic hypertrophic subaortic stenosis proved by catheterization. The ECG revealed left bundle branch block. Electrophysiologic studies revealed normal PA and AH intervals, but the HV interval was prolonged (70 msec). The width of the His spike was 20 msec. A clear, reproducible split His potential was demonstrated with the atrial extrastimulus technique. Because the patient was symptomatic, a permanent pacemaker was inserted. One week later the patient died suddenly.
group of patients with His bundle disease.20) Cardiac catheterization performed in 1970 when she was 19 years old revealed a 10-mm Hg left ventricular outflow tract gradient at rest, which increased to 60 mm Hg with an isoproterenol infusion and to 105 mm Hg with postextrasystolic beats. Her condition was diagnosed as IHSS.
She was seen in the medical outpatient clinic in July 1975 because of recurrent dyspnea and anginal chest pain. She had no history of dizziness or syncope. Physical examination findings were compatible with the diagnosis of IHSS. The ECG showed a left bundle branch block pattern. In March 1976, she complained of dizzy and near-syncopal spells but no true syncope. Chest pains and dyspnea continued, but she was taking no medications. She consented to undergo an investigational intracardiac electrophysiologic study. 2' With insertion of a tripolar catheter in the right ventricle, transient 3: 1 AV block occurred. However, the catheter was not well positioned and the level of the block could not be shown clearly. The catheter was repositioned and the AV block disappeared. It was assumed at the time of the study that AV block was the result of trauma to the right bundle by the catheter. With return of sinus rhythm her PA and AH intervals were normal. The HV interval was 70 msec (normal < 55 msec22). The 
Gross Examination of the Heart
The heart was enlarged, weighing 408 g. The right atrium and ventricle were normal in size and thickness. The left atrium and ventricle were hypertrophied and enlarged. The mitral valve, although normally formed, showed markedly increased hemodynamic change (i.e., thickening due to altered hemodynamics, such as increased pressure or flow). The chordal attachments of the tricuspid valve assumed an abnormal pattern. The semilunar valves were normal.
The architecture of the left ventricle was distinctly abnormal ( fig. 2 ).The septal surface was sigmoid with a bulge in its midportion. It was coarsely trabeculated, with large longitudinal trabeculae proceeding from apex to base. At the top of the septum there was a 1.2-cm indentation surrounded by thickened endocardium. The parietal wall was also covered by thickened trabeculae with numerous areas of thickened endocardium. The lumen of the left ventricle was relatively restricted. The coronary circulation was normal, with no atherosclerotic changes.
Microscopic Examination of the Conduction System Methods
The SA node and its approaches, the AV node and its approaches, the AV bundle and the bundle branches up to the region of the moderator band were serially sectioned and every tenth section was retained. The atrial preferential pathways were serially sectioned and every fortieth section was retained. Consecutive sections of the SA and AV nodes and the AV bundle and the beginning of the bundle branches were stained with hematoxylin-eosin, Weigert-van Gieson and Gomori trichrome stains. The atrial preferential pathways and the remainder of the bundle branches were alternately stained with hematoxylineosin and Weigert-van Gieson stains. The remainder of the heart was cut into blocks and two sections were fragments of left bundle branch were present, with scattered cells in the Purkinje nets ( fig. 6 ).
Right bundle branch: In the first part there was moderate fibrosis. The second and third parts were normal.
Central fibrous body. It was thick and abnormally formed. There was an abnormally large projection from the eustachian valve and a thick prong extended to the tricuspid valve ( fig. 3) . The arterioles were markedly thickened.
Summit and midportion of the ventricular septum:. The architecture was markedly altered by the thick trabeculations on the left side, producing projections and indentations ( figs. 3 and 7) . The large and small arterioles were markedly thickened and narrowed. New and old connective tissue scars were in evidence. Marked endocardial fibroelastosis was present on the left side. There was an immense increase in tissue spaces. Areas of "disarray" were in evidence in the midportion of the septum (fig. 8 ).
Mitral valve: The fibrosa was markedly thickened. The conduction system in patients with IHSS has been pathologically evaluated.4042 Ferris,40 studying the AV node and His bundle in four cases, found marked disorganization of the AV node with an increase in connective tissue as well as hypertrophy of some of the His bundle fibers in one patient. In the second case, he found fatty infiltration of the AV node with a normal His bundle. In the third he saw marked narrowing of the ramus septi fibrosi with some fatty infiltration of the node. In the fourth case, he found slight fibrosis of the AV node and bundle. In a t j pathologic evaluation of 22 patients with asymmetric ,J9Xj~hypertrophy of the heart and sudden death, James and Marshall42 noted increased fibrosis of the SA node in 12 and a conspicuous fetal pattern of the AV node and bundle in 13; fibrosis and fatty infiltration of the AV node and His bundle were present in some, and the ramus septi fibrosi was thickened and narrowed in Thus, in IHSS, not only is the ventricular septum abnormal, but the central fibrous body either primarily or secondarily also shares in the abnormality. This may lead to thickening and narrowing of the ramus septi fibrosi and arteriolosclerosis of the summit of the ventricular septum. The conduction system is thereby altered. There may be disorganization and fibrosis of the AV node or bundle of His. The left bundle branch may be impaired by mechanical factors created by hypertrophy of the ventricular septum, and both bundle branches may show fibrosis due to ischemia. The cause of the changes in the SA node found by James and Marshall42 and Garrilescu et al.1' is not clear.
The split His potential, the unexplained symptoms and the development of high-degree AV block were the basis for insertion of a permanent pacemaker in our patient. When this decision was made, a split His bundle was considered a potential harbinger of complete AV block.23 Subsequent reports suggest that a pacemaker is not required in patients with a demonstrated split His potential unless symptomatic bradyarrhythmias are present. 20 43 Sudden death, which frequently occurs in IHSS,4-6, 42 may be a result of either tachyarrhythmias or bradyarrhythmias related to an abnormally formed or developed conduction system or secondary to pathologic changes in the conduction system. Because our patient was protected from the effects of a bradyarrhythmia by a pacemaker that was recently inserted and functioning normally, sudden death could have been due to tachyarrhythmia or left ventricular outflow obstruction.
